We prove some Schur and limit theorems for lattice group-valued k-triangular set functions with respect to filter convergence, by means of sliding hump-type techniques. As consequences, we deduce some Vitali-Hahn-Saks and Nikodým-type theorems.
A free filter F of Q is said to be diagonal iff for every sequence (A n ) n in F and each I ∈ F * there exists a set J ⊂ I, J ∈ F * such that J \ A n is finite for any n.
Given an infinite set I ⊂ Q, a blocking of I is a countable partition {D h : h ∈ N} of I into nonempty finite subsets.
A filter F of Q is block-respecting iff for every I ∈ F * and for each blocking {D h : h ∈ N} of I there is a set J ∈ F * , J ⊂ I with (J ∩ D h ) = 1 for any h, where denotes the number of elements of the set into brackets A Dedekind complete lattice group R is super Dedekind complete iff for every nonempty set A ⊂ R, bounded from above, there is a finite or countable subset with the same supremum as A.
A bounded double sequence (a t,l ) t,l in R is a (D)-sequence or a regulator iff (a t,l ) l is a decreasing sequence and l a t,l = 0 for any t ∈ N.
A lattice group R is weakly σ-distributive iff
a t,ϕ(t) whenever n ≥ n * , and we write (D) lim
Some examples of super Dedekind complete and weakly σ-distributive lattice groups are the space N N of all permutations of N endowed with the usual componentwise order and the space L 0 (X, B, ν) of all ν-measurable functions defined on a measure space (X, B, ν) with the identification up to ν-null sets, where ν is a positive, σ-additive and σ-finite extended real-valued measure, endowed with almost everywhere convergence.
Observe that, when R = R, the (DF)-convergence coincides with the usual filter convergence.
Moreover, when F = F cofin , (DF)-and (D)-convergence are equivalent.
We now deal with some basic properties of lattice group-valued set functions. From now on, R is a Dedekind complete lattice group, G is an infinite set, Σ is a σ-algebra of subsets of G, m : Σ → R is a set function and k is a fixed positive integer.
Given a set function m : Σ → R and an algebra L ⊂ Σ, the semivariation of m with respect to L
A set function m : Σ → R is continuous from above at ∅ iff for every decreasing sequence (H n ) n in Σ with
where L is the σ-algebra generated by (H n ) n in H 1 .
A topology τ on Σ is a Fréchet-Nikodým topology iff the functions (A, B) → A∆B and (A, B) → A ∩ B from Σ × Σ (endowed with the product topology) to Σ are continuous, and for any τ -
in some suitable element of U , then E ∈ V .
Let τ be a Fréchet-Nikodým topology on Σ. A set function m : Σ → R is τ -continuous on Σ iff for each decreasing sequence (H n ) n in Σ, with τ -lim
where L denotes the σ-algebra generated by the sets H n , n ∈ N, in H 1 .
We say that the set functions m j : Σ → R, j ∈ N, are equibounded iff there is u ∈ R with |m j (A)| ≤ u for all j ∈ N and A ⊂ Σ.
Lemma 0.1 Let R be any Dedekind complete lattice group, (a j,n ) j,n be a double sequence in R and F be a diagonal filter of N. If (DF) lim j∈N a j,n = 0 for each n ∈ N with respect to a single regulator (b t,l ) t,l (independent of n), then there is a (D)-sequence (c t,l ) t,l (independent of n) such that for any I ∈ F * there is J ∈ F * , J ⊂ I, with (D) lim j∈J a j,n = 0 for any n ∈ N with respect to (c t,l ) t,l .
Moreover, for any n ≥ 2 and for every pairwise disjoint sets E 1 , E 2 , . . . , E n ∈ Σ we get
Lemma 0.3 Let R be any Dedekind complete ( )-group and (a (n) t,l ) t,l , n ∈ N, be a sequence of regulators in R. Then for every u ∈ R, u ≥ 0 there is a (D)-sequence (a t,l ) t,l in R with
a t,ϕ(t) for every q ∈ N and ϕ ∈ N N .
Proposition 0.4 Let R be a Dedekind complete lattice group, m : Σ → R be a set function, (H n ) n be any decreasing sequence in Σ, and set
Let L be the σ-algebra generated by the H n 's in H 1 and assume that n v L (m)(H n ) = 0. Then ν is continuous from above at ∅, and for every n ∈ N it is
Theorem 0.5 Let R be any Dedekind complete ( )-group, F be a block-respecting filter of N, m j : 
where L is the σ-algebra generated by the H n 's in H 1 .
We now give the following Nikodým convergence-type theorem.
Theorem 0.7 Let R, F, Σ, L be as in Theorem 0.6, m j : Σ → R, j ∈ N, be a sequence of equibounded k-triangular set functions, continuous from above at ∅. Suppose that the family m j (A), A ∈ Σ, j ∈ N, (RDF)-converges to 0. Then for each decreasing sequence (H n ) n in Σ with 
